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Introduction
The major European competition among football (soccer) teams, the Champions League, is the most prestigious football club competition in the world. The Champions League is organized as a successor of the European Champion Clubs' Cup -often simply referred to as the "European Cup" -in which national league winners competed in a knockout tournament from its inception in 1955.
Both the popular press and academic studies argue that the change from the European Cup (EC) to the Champions League (CL) has made the CL less exciting and its outcomes more predictable (see e.g. Haan et al., 2002 Haan et al., , 2012 Milanovic, 2005; Cross, 2009; Fisher, 2012; Gall, 2012) . For example, Milanovic (2005) finds that in the CL the same teams are more likely to qualify for the quarterfinals.
However, the argument that the CL's outcomes are more predictable seems inconsistent with ad hoc observations on the history of EC and CL winners (see Table 1 ). Several teams were able to win the EC several times in a row. In fact, in 13 out of 37 seasons, the winner of the EC was the winner of the previous season. In contrast, not a single team has been able to win the CL twice in a row. 1 To put it differently, if one would bet on the winner of the championship and put his money on the winner of the previous championship, the chances were 35% that one would win in the EC and 0% in the CL. This observation seems inconsistent with the argument that the CL rules have made the major European competition less exciting and more predictable.
In this paper we first confirm -consistent with Milanovic's (2005) findings -that it is indeed easier to predict who will qualify for lower knockout rounds, such as the round of 16 and the quarterfinals, under the current CL rules. However we also show that the uncertainty of who wins in the competition increases beyond these stages with the CL. So it is harder, not easier, to predict the winner.
We provide an explanation for both empirical findings. Our argument is that the groupround and the new qualification rules of the CL, allowing multiple teams from the highest ranked leagues to directly participate, make it more likely that these teams qualify for the round of 16 -and less likely that teams from lower ranked leagues progress. This is consistent with the earlier argument of less excitement and more predictability. However, we argue further that the same rules also cause smaller quality differences between teams in later rounds of the tournament, making the outcomes of the final rounds less certain and less predictable.
The paper is organized as follows. Section 2 discusses the main differences between the CL and the EC. Section 3 provides the theoretical predictions. Section 4 comments the data, discusses the empirical indicator we use and presents the results. Section 5 concludes.
Main Differences between the Champions League and the European Cup
The CL and the EC differ in two aspects: the tournament format and the admission rules (as summarized in Table 2 ). The EC was established by the UEFA (Union of European Football Associations) in 1955 as a pure knockout tournament between the champions of European national leagues (Granville, 1991) . 2 However, due to complaints from the teams from higher ranked leagues that the knockout format of the EC favored the teams from lower ranked leagues while the value of this competition was dependent on the teams from higher ranked leagues, which attract larger (television) audiences, UEFA introduced a mini-league system into the format of the EC in the 1991/92 season (see e.g. King, 2004; Holt, 2007) . At the start of the 1992/93 season, UEFA ratified this change of format and renamed the tournament the CL.
The CL initially implied a change from an (unseeded) knockout tournament to a hybrid tournament combining a (seeded) round robin tournament in which groups of four teams compete to determine qualifiers and a (seeded) knockout tournament between the qualified teams (Scarf et al., 2009). 3 Later, UEFA also changed the admission rules. As in the EC, the first editions of the CL included only national league champions (and the titleholder). From 1999 onwards multiple teams from the highest ranked leagues were admitted. Since the 1999/2000 season, the runnersup from the six highest ranked leagues, assigned according to the official UEFA coefficients, also directly qualify for the group-round. 4 Since the 2009/10 season also the third-placed teams of the three highest ranked countries qualify directly.
Theoretical Predictions
The operational research literature uses simulation methods to compare match or tournament outcome uncertainty under different tournament formats (see e.g. Appleton, 1995; McGarry and Schutz, 1997; Scarf et al., 2009; Scarf and Yusof, 2011; Koning and McHale, 2012) . For this purpose prediction models are used to simulate the expected outcomes of games between two teams. This can then be extended to a complete tournament to obtain estimates for different indicators such as a team's probability to qualify for certain tournament rounds, the probability 3 If tournaments are seeded, highly ranked teams play lowly ranked teams in earlier rounds, which maximizes the probability that the highly ranked teams qualify for later rounds (see e.g. Noll, 2003; Monks and Husch, 2009 ). 4 The UEFA coefficients are calculated based on the performance of teams from each country in the main European club competitions, the CL and the Europa League. In general, each participating team gets two points for a win, one point for a draw and some bonus points for qualifying for later tournament rounds. The UEFA coefficient assigned to a country is the sum of points obtained by all the participating teams from that country divided by the number of those teams.
that the team with the highest ranking before the tournament wins the tournament, the correlation between a team's pre-and post-tournament ranking, etc.
The tournament format influences these tournament outcomes. Scarf et al. (2009) simulate CL outcomes for 11 different possible tournament formats. The simulated formats include the "unseeded 2 leg knockout" structure (which was the format of the EC) and the "seeded 1 group-round and 2 leg seeded knockout in later rounds" structure (the current format of the CL). The simulation estimates show that the average ranking of the teams that qualify for the different knockout rounds in later rounds is higher for the current CL format than for the EC format. This suggests that on average the highly ranked teams who participate in the tournament are more likely to qualify for the round of 16 in the CL than in the EC, and vice versa for lowly ranked teams.
These simulation results do not take into account the effect of UEFA's decision to allow multiple teams from the highest ranked leagues to qualify directly for the CL (compared to only one team per league for the EC). Because of this decision it is more likely that a specific highly ranked team from one of the highest ranked leagues qualifies year after year since they qualify even if they do not win the title in their national league but end second (or third). Additionally, it is more difficult for a team from a lower ranked league to qualify since only the champions qualify for their national leagues (as in the EC) and since fewer spots remain to directly qualify for the group-round.
These two effects from UEFA's decision to allow multiple teams from the highest ranked leagues to qualify directly for the CL suggests that a specific highly ranked team from one of the highest ranked leagues is more likely to qualify for the round of 16 in the CL than in the EC, and vice versa for a team from a lower ranked league.
However, another effect of UEFA's decision to allow multiple teams from the highest ranked leagues to qualify directly for the CL (compared to only one team per league for the EC) and of the knockout format versus the hybrid format is that the average ranking of the qualified teams is higher, and that the quality difference between the teams is smaller at later stages in the tournament. This implies that while it is less likely that a team from a lower ranked league progresses to the round of 16, it is also more difficult for a specific highly ranked team from one of the highest ranked leagues to progress at later stages in the tournament.
In sum, the introduction of the group-round and the rule change towards direct qualification for multiple teams from the highest ranked leagues has made it more likely for a specific highly ranked team from one of the highest ranked leagues to qualify for the round of 16
in the CL than in the EC and -at the same time -less likely to qualify for later stages in the CL than in the EC. Hence, we predict that on average it is easier to predict who will qualify for the lower rounds in the CL than in the EC and harder to predict who will qualify for later stages in the CL than in the EC. (4) won the CL than the EC (3).
Empirical Evidence
To provide better evidence for our theoretical predictions, we calculate an indicator which is commonly used in the literature, i.e. "uncertainty of outcome". The literature identifies three different levels of uncertainty of outcome (UO): for a match, a season and a championship (see e.g. Szymanski, 2003; Buzzacchi et al., 2003; Goossens, 2006) . Most studies have focused on uncertainty of outcome for a particular match or season.
The focus of our study is on UO in the CL and the EC, which is a "dynamic" measure, ܵ ,௧ାଵ , is called the "transitional probability". In our case the entity is a football team and the two states refer to qualification for a particular tournament round: either team ݅ qualified or team ݅ did not qualify. For each knockout round, we assign a dummy variable equal to 1 if team ݅ qualified and equal to 0 if team ݅ did not qualify. For each of the dummy variables, four transitional probabilities can be calculated (see e.g. Koop, 2003) :
where ‫‬ ைை is the probability that team ݅ repeats in not qualifying across two seasons, ‫‬ ைଵ the probability that team ݅ goes from not qualifying in one season to qualifying in the next season, ‫‬ ଵை the probability that team ݅ goes from qualifying in one season to not qualifying in the next season and ‫‬ ଵଵ the probability that team ݅ repeats in qualifying across two seasons. Table 5 presents the UO indicators and Figure 1 shows the difference in the UO indicator between the CL and the EC for the various knockout rounds and for winning the tournament. Figure 1 shows that the difference in the UO indicator between the CL and the EC is negative for the round of 16, the quarterfinals and the semifinals. On the other hand, the difference in the UO indicator between the CL and the EC is positive for the finals and for winning the tournament.
These empirical indicators are consistent with our hypotheses that it is easier to predict who will qualify for lower rounds in the CL than in the EC and that, at the same time, it is harder to predict who will qualify for later stages in the CL than in the EC. Next, we can try to see which of the rule changes under the CL was crucial in causing the effects. As we explained in Section 2, the current CL implied two key changes compared to the EC: the tournament format and the admission rules. The second change (direct qualification for multiple teams from the highest ranked leagues) was implemented only in 1999 when the CL was already in place for several years. Figure 2 shows the difference in UO indicators between the CL after 1999 and before 1999. There is a strong relationship. The difference in the UO indicator is negative for the round of 16 and the quarterfinals. There is almost no difference in the semifinals and the difference in the UO indicator is positive for the finals. This suggests that it is in particular the change in the admission rules that makes it easier to predict who will qualify for lower rounds in the CL and harder to predict who will qualify for later stages in the CL.
Finally, as Eckard (1998 Eckard ( , 2001 ) and Pawlowski et al. (2010) , we also compare our empirical indicator over periods of equal length to check whether our results are not driven by the longer sample period of the EC. We split the EC sample into two periods (practically) equal to the CL period: the 1955-1973 period and the 1973-1991 period. Table 5 shows that there are only small differences in the UO indicator between the two EC periods for the round of 16, the quarterfinals and the semifinals. There is a larger difference in the UO indicator for the finals and for winning the tournament, with the UO indicator lower for the early period. However, regardless of the EC period under comparison, uncertainty of the final outcome of the tournament is considerably higher in the CL than in the EC. 7 Also the results of the difference in uncertainty of outcome between the CL after and before 1999 are robust to comparing our empirical indicator over periods of equal length. Results are available upon request.
Conclusion
In this paper we empirically examine how the change in format with the introduction of the Champions League in 1992 and the change in admission rules with direct qualification for multiple teams from the highest ranked leagues in 1999 affected uncertainty of outcome in European Cup football.
We first explain how the introduction of the group-round and the new admission rules has made it more likely for a specific highly ranked team from one of the highest ranked leagues to qualify for the round of 16 in the Champions League than in the European Cup. This is consistent with the existing argument of less excitement and more predictability in the Champions League. However, we also argue that the same rules cause smaller quality differences between teams in later rounds of the tournament. This has made it less likely for a specific highly ranked team from one of the highest ranked leagues to qualify for later stages in the Champions League than in the European Cup, making the outcomes of the later rounds in the Champions League less certain and less predictable.
Through a comparison of differences in uncertainty of outcome between the Champions
League and the European Cup and between the Champions League after 1999 and before 1999, we confirm that it indeed is easier to predict who will qualify for lower rounds such as the round of 16 and the quarterfinals in the Champions League. However, we also show that it is harder to predict who will qualify for later stages such as the finals and who will win the tournament. So it is harder, not easier, to predict the winner of the Champions League. 1961/62 1962/63 1963/64 1964/65 1965/66 1966/67 1967/68 1968/69 1969/70 1970/71 1971/72 1972/73 1973/74 1974/75 1975/76 1976/77 1977/78 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89 1989/90 1990/91 1991/92 Benfica 
